Yao ef al. BMC Infectious Diseases 2014, 14:44 
http://www.biomedcentral.com/1471-2334/14/44 



Infectious Diseases 



CASE REPORT Open Access 



Two severe cases of H7N9 pneumonia patients 
with innmunoneuroendocrine axis dysfunction 
and vitannin D insufficiency 

Jin Yao', Linhua Liu\ Gang Chen^ and Leng Lin''^ 



Abstract 

Background: The immunoneuroendocrine axis plays a major role in the regulation of the host's response to 
infection, but its role in severe H7N9 pneumonia is still unknown. Therefore, this study is carried out to explore the 
relationship between the immunoneuroendocrine axis and severe H7N9 pneumonia. 

Case presentantion: The study included two H7N9 pneumonia patients. Endocrine response and cellular immune 
function in prolonged phase of these two severe H7N9 pneumonia cases were reported and analyzed. A 57-year-old 
male patient (case 1) and a 68-year-old male patient (case 2) were admitted because of cough, fever and dyspnea. 
Moist rales were present in both lungs. The rest of the examination was reportedly normal. The laboratory test showed 
that (1) The patients had loss of Cortisol rhythm and elevated Cortisol level at 4 pm. (2) The patients showed decline of 
cellular immune function. (3) The patients showed vitamin D insufficiency. (4) Case 2 had higher Cortisol level but lower 
DHEAS, serum phosphorus and vitamin D level as well as cellular immune function than case 1 . (5) The thyroid axis, 
gonadal and lactotropic axis were normal, so were the level of FT3, FT4, STSH and LH, FSH, T, E2 as well as PRL in these 
two cases. Chest CT revealed inflammation of both lungs especially in right lung. Real time RT-PCR by Centers for 
Disease Control and Prevention (CDC) confirmed H7N9 infection. 

Conclusion: Immunoneuroendocrine axis dysfunction may play an important role in severe H7N9 pneumonia. 
We need pay more attention to hypophosphatemia and vitamin D insufficiency in H7N9 pneumonia. 

Keywords: H7N9 pneumonia. Vitamin D insufficiency, Immunoneuroendocrine axis 



Background 

Since the first human infection with influenza A (H7N9) 
viruses has been identified in Shanghai on March 31, 
2013, the latest variant of the avian flu virus has spread 
across ten provinces in China. Clinical data have been col- 
lected to study the immunoneuroendocrine axis in pro- 
long phase of severe H7N9 pneumonia since two H7N9 
pneumonia patients were admitted to Fujian Provincial 
Hospital on April 29,2013. To our knowledge, no study 
had specially addressed the role of immunoneuroendo- 
crine axis in prolong phase of severe H7N9 pneumonia. 



* Correspondence: Lenglin_fz(ail 63.com 

^Department of Infectious Disease, Fujian Provincial Hospital, Fujian Medica 
University, Fuzhou 350001, China 

^Department of Infectious Disease, Fujian Provincial Hospital, Fujian Medica 
University, Box 4-704, 92 Huqian Road, Fuzhou, Fujian, China 
Full list of author information is available at the end of the article 

(3 Bion/led Central 



Case presentation 

A 57 -year-old male patient (case 1) and a 68-year-old male 
patient (case 2) were admitted because of cough, fever and 
dyspnea. It is reported that they had a history of contact 
with poultry. Case 1 had been well before admission and so 
was Case 2 except for some symptoms of coronary disease 
and chronic obstructive pulmonary disease (COPD) before 
admission. On examination, the temperature of case 1 and 
case 2 were 39°C and 39.7°C respectively, pulse were 85 
beats/min and 78 beats/min respectively, respiratory rate 
were 25 breaths/min and 30 breaths/min respectively, and 
blood pressure were 143/76 mmHg and 112/78 mmHg re- 
spectively. The patients were alert, oriented but appeared 
fatigued and sick. They were in shortness of breath and 
with cyanotic lips. Moreover, moist rales were present in 
both lungs. Chest CT revealed inflammation of both lungs 
especially in right lung. While, the rest of the examination 
was reportedly normal. The laboratory test was shown in 
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Table 1 Laboratory data of study su 


bjects 






Table 1 Laboratory data of study subjects (Continued) 


Laoratory data 


Case 1 


Case2 


Normal range 


vJUl laUCII CIAI3 


Blood cell count 










Ln \\\J/ \ j O.iLI 1 iJ."D 1 .Z J O.DZ 


WBC (X 109/L) 


2.0 X 1 0'^ 


2.7 X 1 0^ 


4- 


10 


F'^H ni l/h RD 91 1 1 97-1Q9(=i 


N (%) 


68 


67 


50- 


-75 


T (nmmol/l) 21.2 8.69 6.07-27.24 


L (%) 


22 


23 


20- 


-40 


F7 (nn/mll 46 21 70-47 


Blood levels of electrolytes 










MUicllal aXlb 


Serum sodium (mmol/L) 


131 


125 


135- 


-145 


Arri-I R 3m fnn/mh 97'^ 99 9 11 f<^f% 
r\\^ In O dl 1 1 WW) £-/ ,3 Z-Z-.Z. / .Z Oj.Q 


Serum potassium (mmol/L) 


4.8 


44 


3.5- 


-5.5 


LliUI O dill IjlllllUI/l^ JUt^ t^OO Z.^\J \J0\J 


Corrected serum calcium (mmol/L) 


2.13 


2.27 


2.25- 


-2.65 


Cortisol 4 pm (nmol/l) 307.8 406.5 <276 


Serum pliosphorus (mmol/L) 


1.04 


0.55 


0.80- 


-1.48 


UntAb (Ug/ulj lO/.O 4j.4 30—5\5 


Serum magnesium (mmol/L) 


0.95 


0.85 


0.6- 


-1.2 


Parathvmid hormonp fPn/mh S ^ ^6 7 1 S-RR 


Renal-function tests 










zdum-viiu i^ng/mij zy u.y ou— luu 


JClUlll UML dLIU ^IIIIIIUI/Lj 


1 63 


1 06 


237-357 (male) 


Procalcitonin (ng/ml) 0.31 0.26 <0.05 


Creatinine (umol/L) 


67 


7q 
/J 


40- 


135 


Erythrocyte sedimentation 17 22 0-15 


BUN (mmol/L) 


4.1 


5.3 


2.1- 


-7.1 


rate (mm/h) 


Liver-function tests 












ALT (U/L) 


83 


16 


5- 


40 


La.Ul\-- l.\XNxV W CLtD K^A.KJ^O.KjK.^yj. U.v'lil LlllwdL OVvClU OdlllLJlC^O VVIULI. 


AST (U/L) 


83 


47 


5- 


42 


fnp RNTpa^iv mini \c\t (Oiacrpn Valpnr'ia (^A T I^A i a*^ npr trip 

LJ. Lv^ ±.VXN^C13y 111X111 IVIL Vv^ldC^^llj V CU^l IV^ldj Vw'.c \^ V i CIO L/^l LA Iv- 


A 1 Ki imin f/n /h 

Aluui 1 iin vy/ 1/ 


3 J 


27 


35- 


-55 


m a n 1 1 fa rf 1 1 rpr nrntnrnl a n H fp^tpH Hv rpa 1 -f i m p R T'-P(~'R 

1 1 KXl llAlClv^ Ll-.il ^1 O L/1 v/Uv^L^Wl Cll 1\A L^OL^vX '•^ J ^ \^CL± Lll 1 1^ 1.V -L L 


D dininier (^g/'^O 


2.4 


2.6 


<0.5 


withH7N9-specific primers and probes as previously de- 


Blood gas analysis 










scribed [1]. The specific sequences have been published on 


PH 


7.38 


7.47 


7.35- 


-7.45 


the WHO website at http://www.who.int/influenza/gisrs_la- 


iJOiaLoiy/d_ii/ii"/eii/ . ixcal Liiiic uy v^Lv^^ Con- 


PCO2 (mmHg) 


37.1 


27 


35- 


-45 


firmed H7N9 infection. The fiinctions of thyroid, adrenal, 


PO2 (mmHg) 


57.7 


63 


90- 


100 


oTinan ann fpllnlar immnnp *;v*;tpm ann tnp IpvpI*; of PRT 

tLyji Law dl ivi v.. d.ici J- iii iii ilii i^ o y ouv'i 1 1, di ivx Li i^ i^ v ^lo v..'! i- xxi_f, 


^ciiuiai irnmuiic Tunciion 










PTT-T "^^fiH^-X/itT^ AA^prp PYaminpH onp aa/ppk afrpr mpi'nvl- 

i J. 1 L] L V lUJ--' VV CI C tAdllllliCvi VV CtlV dAUCl IliCLllyl 


CD3 (%) 


48 


48 


55- 


-84 


prednisolone administration stopped. The immuno neur- 


CD3 (/Ul) 


440 


273 


690- 


2540 


oendocrine axis test showed that (1) The patients had loss 


CD4 (%) 


30 


21 


31- 


-60 


of Cortisol rhythm and elevated Cortisol level at 4 pm. (2) 

T^rio nQl"ioTTl"c cn/^iAro/H dpi^lmo /~\t (^ollnl-aF immiino T^^r\l^i'^f^r^ 
LllC UdLICIlLt* MlUWcU. Ucl-ililt; Ui t,ciiU.idl illlillLlllc iLlIlCLiUIl. 


CD4 (/Ul) 


279 


120 


410- 


1590 


(3) The patients showed vitamin D insufficiency. (4) Case 2 


CDS (%) 


16 


26 


13- 


-41 


nan nip'npr f nrti'jnl IpvpI nnt Inwpr T^l-fP A ^ <;prnm nnn*;- 

1 LdVl 1 Llwl 1^1 \^V.71 LIOV.^1 1^ V d L_/ v4 L VV d J_^l Ll—tl O^l LAI 11 L/1 


rrio (/\ ih 

^Uo [/U\) 


1 ^9 


148 


190- 


1140 


D n r»n i *i ann vita m in Y) 1 pvpI a wpI 1 a rpl n 1 1 a r i m m imp 

l_/l Lv/l \A.J dl lu. V ILdll 111 1 J_-^ l^VV^l do VV \^11 do V-.V^llLlldl 11 1 111 1 Lll 




1 .00 


0.81 


1.05- 


-2.03 


function than case 1. (5) TKe tKyroid axis, gonadal and lac- 


NK (%) 


25 


30 


5- 


27 


totropic axis were normal, so were the level of FT3, FT4, 
STSH and LH, FSH, T, E2 as well as PRL in these two cases. 


NK (/Ul) 


256 


201 


90- 


590 


Two patients were diagnosed severe H7N9 pneumonia with 


Fasting blood glucose (mmol/l) 


6.8 


4.8 


4.0- 


-5.5 


mild acute respiratory distress syndrome. The patients re- 


Thyroid axis 










ceived antiviral treatment with oseltamivir and cefopera- 


FT3 (pmol/l) 


4.94 


3.37 


3.1- 


-6.8 


zone was used to protect against infection. They were also 


FT4 (pmol/l) 


21.15 


21.98 


12- 


-22 


administered methylprednisolone 40 mg/d for 3 days. Non- 


sTSH (mlU/l) 


0.85 


0.37 


0.27 


-4.2 


invasive mechanical ventilation, thymalfasin, rocalirol and 


Lactotropic axis 










supportive treatment were provided as well. The patients 










were discharged from hospital after three weeks. 


Prolactin (ng/ml) 


8.79 


11.13 


1.64- 


13.13 



Conclusion 

In our study, the two cases showed the loss of Cortisol 
rhythm, elevated Cortisol level at 4 pm and decline of 
cellular immune function in prolonged phase of H7N9 
pneumonia. Interestingly, case 2 had higher Cortisol level 
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and lower DHEAS levels than case 1, but had lower cel- 
lular immune function. One meta-analysis also has dem- 
onstrated the association between high Cortisol levels and 
mortality, which made Cortisol an useful biomarker for 
assessing prognosis in patients with severe community- 
acquired pneumonia (CAP) [2]. Glucocorticoids influence 
the traffic of circulating leukocytes and inhibit many func- 
tions of leukocytes and immune accessory cells [3]. They 
inhibit cell accumulation at inflammatory sites and re- 
duce the number of circulating lymphocytes, monocytes, 
and eosinophils by inducing cell apoptosis [4]. Con- 
versely, cytokines, produced by activated immune cells 
and neuroendocrine cells as well, are able to modulate 
the hypothalamus-pituitary-adrenal (HPA) axis at each 
level: the hypothalamus, pituitary, and adrenal glands [5]. 
DHEAS is a pleiotropic adrenal hormone, primarily regu- 
lated by corticotropin, with proimmune and proinflam- 
matory effects, opposing the immunosuppressive effects 
of glucocorticoids. The high glucocorticoid level and low 
DHEAS level suggest an imbalance between immunosup- 
pressive and immunostimulatory adrenocortical hormones, 
which can result in increased susceptibility to infectious 
complications during the chronic phase of severe illness. 

The level of vitamin D in the two patients were all 
under normal range and case 2 showed hypophosphate- 
mia. Although some studies had shown that vitamin D 
insufficiency and hypophosphatemia might weaken the 
host's immune defense [6,7], whether or not low level of 
serum phosphorus and vitamin D would lead to adverse 
outcome in H7N9 remained unknown. Therefore further 
studies should be conducted to answer the aforementioned 
question. One limitation of this study was that we didn't 
know whether our patients had low level of 250H-VitD 
and serum phosphorus before they had H7N9 pneumonia. 
But we did need pay more attention to hypophosphatemia 
and vitamin D insufficiency in severe H7N9 pneumonia. 
Thus, we used rocalirol to correct vitamin D deficiency in 
our patient. In our opinion, vitamin D should be measured 
in severe H7N9 Pneumonia. 

The thyroid axis, gonadal and lactotropic axis were nor- 
mal, so were the level of FT3, FT4, STSH and LH, FSH, T, 
E2 as well as PRE in these two cases we studied because 
they were in prolonged but not acute phase of infection. 

In conclusion, our cases report suggested that immuno- 
neuroendocrine axis dysfunction might play an important 
role in severe H7N9 pneumonia. We need pay more at- 
tention to hypophosphatemia and vitamin D insufficiency 
in H7N9 pneumonia. 
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